ABSTRACT
). The average measured oversize varied from 9% to 18%, as seen with the largest 152 (#8) and smallest (#3) bars, respectively. This variation is due to the ratio difference of the sand 153 coating to the core. According to the average measured surface area, all bar diameters meet the 154 Grade III requirements of the Ministry of Transport Ontario's special provision for glass-fiber-155 reinforced-polymer reinforcing bar.
156

Fiber Content
157
The fiber content of the GFRP bars was calculated according to ASTM D3171-15 (2015) . Nine 158 specimens for each bar diameter were identified, dried, and weighted. The bars were then placed 159 in an oven at 650 o C until the polymer matrix was entirely removed by combustion. The 160 8 remaining fibers were weighed in order to get the fiber weight ratio. Since the bars were sand 161 coated, the weight of the sand was measured separately and subtracted from the initial weight. 162 noting that the specified cure ratio for GFRP bars is only 95% (CSA S807, 2010).
215
MECHANICAL PROPERTIES OF THE GFRP BARS
216
The mechanical properties of the unconditioned (reference) and conditioned GFRP bars with The effects of bar diameter on physical, mechanical, and durability properties are analyzed and 306 discussed in this section.
307
Effect of Bar Diameter on Physical Properties
308
The bar diameter had no significant effect on most of the physical properties of the GFRP bars, water, therefore the bars with higher matrix contents evidenced higher absorption rates.
319
In order to further correlate bar diameter to the percentage water absorption, the shape ratio of only involved a very thin layer on the exposed surface. Thus, the approximate layer thickness 371 and area of the GFRP bars affected by the alkaline solution were calculated and reported in Table   372 5 to correlate with the property retention for different bar diameters. These values were 373 determined by assuming that the affected portions of the GFRP bar were the same as the 374 percentage of water absorption at saturation (%) and equally distributed along the surface of the 375 bars (Table 2) . This approach was similar to the method adopted by Cinquin and Medda (2009).
376
It can be clearly seen that the affected thickness is only in the order of 1. and matrix were observed near the exposed surface in some conditioned specimens (Fig. 10b) , 461 suggesting that the bars were affected after exposure to the alkaline solution. This damage to the 
